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CREW OF U. S. MARTIN “ROUND THE RIM FLYER” Left to right: Colonel Hartz, 
Lieuts. L. A. Smith and E. E. Harmon, Sergeants John Harding, Jr., and Jeremiah Tobias 


Martin Bomber No. 2 has been in constant use for a year at Bolling Field, Washington. 
D. C. With more than 10,400 miles of cross country work already to its credit, this 
plane was started off on an 8,000 mile flight around the rim of the United States, in 
command of Col. R. S. Hartz. The colonel and his crew of four have just completed 

their unparalleled pioneering trip. 

Martin airplanes have demonstrated beyond a question the greatest ton-mile efficiency of 
any aircraft yet produced, and are rapidly proving that the important centres of the 
I. nited States can be connected by aerial transportation with but a few hours’ flying. 

THE FOLLOWING IS A COMPARISON OF A FEW ACTUAL FLIGHTS BY MARTIN BOMBERS 
WITH THE BEST RAILROAD TIME: 





The superiority of performance which 
characterizes Martin Airplanes is the 
result of ten years of experience in 
building aircraft of a superior quality 



The Glenn L. Martin Co. 

CLEVELAND 
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The newest Vought Product, Model VE-io 3-Place Flying Boat — 


<J The unrivalled character of the Design and Perform- 
ance, of course, goes without saying, 
qwe invite your attention to the Desirability of Pos- 
session — assuring you of reasonable First Cost and 
negligible Operating Expense. 

Ij Immediate Delivery. 


CHANCE M. VOUGHT 
Webster and Seventh Avenues 
Long Island City, New York 


i^?eroplanes - 

YoUGHT 


The Vought VE-7 2-Place Training and Sport Airplane— 


Q VE-7, Maj. R. W. Schroeder, U. S. A. pilot, won the 
New York-Toronto International Airplane Reliability 
Handicap Contest. 

Q Adopted by U. S. Army Air Service as the Standardized 
Advanced Training Type. 

Q Immediate Delivery for Civil Use. 


LEWIS & VOUGHT CORP. 

Webster and Seventh Avenues 
Long Island City, New York 
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ROLLS-ROYCE 


THE FUTURE OF FLYING 
DEPENDS ON RELIABILITY 

THE FOLLOWING NOTABLE PERFORMANCES STAND TO THE CREDIT OF 

ROLLS-ROYCE 

AERO-ENGINES 

Of 122 Handley-Page Aeroplanes completed in Eng- 
land before the signing of the armistice 1 13 were fitted 

with ROLLS-ROYCE Engines 

Of 1524 "Bristol Fighter" Aeroplanes completed in 

England at the same date 1364 were fitted with ROLLS-ROYCE Engines 

ROLLS-ROYCE aero encines like ROLLS-ROYCE cars 

THE BEST IN THE WORLD 

ROLLS-ROYCI 



15 BROAD STREET. NEW YORK 

% 


1, 1919 


AVIATION 



In Addition to Military and Sporting Requirements 

The Aeromarine Plane & Motor Company 

Will Specialize in the Development and Production 
of 

Commercial Airplanes and Motors 
for 

The Transportation of Passengers and Freight 
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WALNUT 

is recognized by all authorities on the sub- 
ject as the best wood for propellers. Gov- 
ernment tests have demonstrated this fact 
beyond doubt. 


PIQOA, OHIO 
of propellers of prom 


HARTZELL WALNUT PROPELLERS 
in actual use have given the undeniable 
proof of performance. Such concerns as 
Wriglit-Martin Aircraft Corporation 
Gallaudet Aircraft Corporation 
Lewis & Vought Corporation 
Loening Aeronautical Engineering Corporation 
Standard Aircraft Corporation 

Our Engineering Department is ready to 
assist manufacturers in solving their pro- 
peller problems. 


HARTZELL WALNUT PROPELLER COMPANY 
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A GOOD indication of the amount of 
internal friction present in a bearing, 
is the temperature of the bearing or 
its housing. 

When power encounters friction, part of the 
energy is dissipated in heat. Naturally, also, 
this friction causes wear and depreciation. 

1 he bearings first job is to reduce friction — 
its next to delay wear and prolong life, in 
machinery. 

One easy way to know the efficiency of 
various types of bearings is to compare the 
relative temperatures of their housings, while 


operating at the same loads, speeds and room 
temperatures. 

That is simply another way of saying that 
if you give earnest consideration to bearing 
efficiency, your selection will be New Depar- 
ture Ball Bearings. 

Because of correct principle, proper 
materials and exquisite precision. New De- 
partures carry every kind of load with least 
friction, least wear and least depreciation. 
No wedging — no binding — no cramping. 

THE NEW DEPARTURE MEG. COMPANY, 

Bristol, Conn. 48I Detroit, Mich. 


New 

Belli 
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T HE Air Mail Service has just issued a record of 
forced landings for the six month period ending 
in November, which makes very interesting read- 
ing. For each forced landing 8,988 miles were flown, 
which is quite a respectable figure, and certainly one 
which the automobile cannot even approach as regards 
breakdowns. 

The principal causes of breakdown were : oil pressure, 

7 ; radiator, 4 ; gas pressure, 3 ; plugs fouling, 3 ; igni- 
tion, due to rain, 2 ; carburetor, 3 ; connecting rods, 2 ; 
other causes, 1 each of the following; gas leak, distribu- 
tor fouled, water line leak, generator trouble, piston 
ring broken, gas lead clogged, oil lead broken, distribu- 
tor head cracked, spark plugs worked loose. 

No plane failures occurred. It would seem as if the 
engine designer were the one man to blame for forced 
landings, hence greater reliability in operation will only 
come with improved engines. 

Extension of the Monoplane Principle 
In the Zeppelin Lindau flying boat, we have a very 
interesting extension of the monoplane principle. Al- 
though equipped with four 260 h. p. motors and having 
a span of over 100 feet, fuel for 70 hr. and complete 
armament and instrument equipment, the flying boat is 
a monoplane with top and bottom wire trussing. The 
single float under the wings may be better termed a 
flying boat. The fuselage which carries the tail sur- 
faces is placed above the wings and serves for the at- 
tachment of the landing wire bracing. The total weight 

This machine, sometimes mistakenly called the Dor- 
mer seaplane, seems to discredit strongly the general 
belief that monoplanes can only be built successfully in 
small sizes, and therefore the construction of the Zep- 
pelin company along these lines will be watched with 
interest. 

The Variable Pitch PropeUer 
While the variable pitch propeller seems to offer 
practical possibilities both in the United States and 
abroad, it will always be viewed with a certain amount 
of prejudice by both the aeronautical engineer and the • 
flier, who dread the introduction of any additional me- 
chanism, however simple and mechanical it may appear 
to be. 

It is interesting to note in this regard that the French 
are considering another solution of the variable pitch 
propeller. A well-known designer proposes to have two 
two-bladed airscrews, one for getting-off and climbing 
to 15,000 feet and the other for operating above that 
height. The altitude screw will be free during the first 


part of the climb and be brought into action by a 
special clutch, thus converting the two-bladed screw 
into a four-bladed one at will. 

Collapsible Floats 

The first published description of collapsible floats 
has appeared in a recent issue of L'Aerophilr. this be- 
ing another interesting war development which the 
censor has so long kept in obscurity. 

Two or more floats of rubberized fabric are rolled up 
and stowed under the wings or under the fuselage, and 
these can be filled by means of a compressed air appa- 
ratus in thirty seconds. The number of bottles of com- 
pressed air required is reduced considerably by the ad- 
dition of an injector which draws in external air. 

The wheels of the chassis may in some eases be 
dropped off before alighting on the sea. In addition a 
hydrovane is fitted in front of the chassis to prevent too 
great a shock to the inflated floats on alighting. 

These air bag floats have considerable possibilities for 
ship airplanes, allowing land machines to be used in 
lieu of seaplanes, which of course are much less speedy 
for the same power. They may also have possibilities 
in commercial single-engine land machines flying over 
country with large stretches of water. 

Thermo Dynamic Efficiency 

There is perfect agreement among engineers that with 
heat lost in the water-jacket and in the hot exhaust 
gases an enormous amount of energy is wasted in the 
internal combustion engine. Furthermore it is beyond 
doubt that all prime movers are as perfect as we can 
make them from a mechanical efficiency point of view. 
But, in spite of all this, very little has been done of late 
towards improving the thermodynamic efficiency of the 
internal combustion engine. 

Now we hear of an engine operated on a principle 
which promises to give most valuable results. This is 
the Still engine, recently described in a number of Eng- 
lish technical publications. It is a combined steam and 
internal combustion engine using any orthodox fuel, 
liquid or gaseous, with steam only as a subsidiary. 

An overall efficiency of 33 per cent is claimed for the 
engine as compared with about 25 per cent for an or- 
dinary aeronautical engine. 

The two main sources of waste mentioned above have 
been attacked in a masterful manner. The cooling water 
in the cylinder is maintained at a much higher tempera- 
ture, and is connected to a series of tubes, which the 
exhaust gases contrive to heat. In conjunction with a 
regular boiler, a very workable arrangement is obtained. 

No aeronautical engineer, however specialized he may 
be, can fail to note this important development. 



Comparative Averages of Characteristics for Several 
Pursuit and Reconnaissance Airplanes 

By Randolph Hall 



Fig. 1. Breouet 14A-2 Bomber-Reconnaissance Plane 


Fig. 3. Salmson 2A-2 Light Reconnaissance Plane 


and lighter reconnaissance types; as, for example, Breguet’s 
and Sopwith 1-A2's may be classed as heavy and light biplace 
reconnaissance airplanes, respectively. 

The information has been obtained from actual performances 
and measurements taken from planes furnished the U. S. air 
service in France. The matter is treated thoroughly by the 
writer in a comparative report on airplanes based upon types 
at Orly Field, compiled at the Inspection Section there, and 
made to the Technical Office in Paris. 

General Performances 

The maximum speed for pursuit airplanes averages from 
120 to 145 m.p.b. One hundred and ten miles is a normal 
tlgure for the reconnaissance type. The minimum speed figures 


reetiy operated by the engine, are mounted above or on the 
side to the rear of the motor. As in the case of Sopwith 1 A2 
and A. R. L. Type E, machine gnns are sometimes mounted 
on the gun ring for the observer. ^ 

Averaging both planes, top and bottom, this is from 5.92 to 
7.7, 6.85 the average for the two-seater. The pursuit machine 
for structural reasons, in spite of high efficiency, has a lower 
ratio of 5.34 to 7 with 5.93 as the average. 

Gap in per cent of chord seems to be about the same, or, if 



are not available, but they are rather high. Climb for the 
former is 10,000 ft. in approximately 9 min., and for the 
latter 10,000 ft. in 10.5 to 11.6 min. This is taken with full 
load. 

Load 


The percentage of the total useful load (sum P. C. and 
P. U. ) to the total weight fully loaded averages 31 A per cent 
for the pursuit type and 37.3 per cent for the reconnaissance 
type. Fuel load (P. C.) as a percentage of total load: total 
useful load is equal to 42.5 per cent and 36.5 per cent for the 

two classes. 


Hole: In subdividing the total useful load into the weight 


anything, slightly greater for the reconnaissance type. No 
direct comparison can be made for the pursuit types. Spad 
13 is 82 per cent, Nieuport XXVIII 107.5 per cent, SE-5 is 
92 per cent and Sopwith Camel averages 103 per cent. 

Rake 

The rake at wingtips depends chiefly upon the designer. For 
types considered, it varied from 0 to 25 deg. ; that is, the wing- 
tips are either practically square, as so I he ease of Spad types, 
or more usually, extending out towards the rear to increase 
the aileron surface and give it a greater lever arm. The 
extremity of Nieuport 28 is oval-shaped. 
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Practice often favors n slight overhang, but seldom to an 
extent to require additional trussing. 

Control Surfaces 

This also depends upon the general design. An effort has 
been made to express the surface as the average product of the 
control surface total area in square feet, and the lever arm from 
the control surface center of pressure to the center of gravity 
of airplane approximately determined in feet. Areas are to 
a great extent dependent upon the weight. The heavy two- 
seater types considered averaged close to 3,300 lb. and the 
lighter type of the Sopwith 1-A2 class averaged 2,200 lb. 
Expressed for the elevators of the heavy type, this is 780 feet", 
and for the lighter biplacc, 372 feet". The figure for the one 
place is 164 feet". Expressed for the ailerons this is 1,025 and 
625 feet * for the biplace types and 198 for the one place. 


present conditions, a tolerance of plus or minus % in. has 
been allowed for incidence readings. However, this error must 
not be confined locally, but maintained within limits of plus 
or minus y 8 in. throughout. 

Wash in tolerances of plus 5/32 m. or minus 3/32 in. (vice 
versa for wash out) is made over the actual setting. Limits 
for stagger have been plus or minus A in. Tolerance allowed 
for diagonal check measurements from rudder post to wing 
outer strut is % in. Propeller diagonal check measurement 
and propeller track measurement allow a %-in. tolerance. An 
increase of 15-in. dihedral may be tolerated for the wings pro- 
vided they still remain symmetrical to the fuselage. There 
should be no negative dihedral. 

Note: The above tolerances are not suggested to be used. 

They are based upon the condition in which planes have been 
received at the Inspection Section. 



Fig. 5. Nieuport 28 Pursuit Plane 


Fig. 6. SE-5 Pursuit Plane 


Reconnaissance (biplace) rudder areas average 15.7 and 8.3 sq. 
ft., while the pursuit is only 6.45 sq. ft. 

The elevator surface averages approximately 86 per cent 
of the stabilizer surface for both pursuit and reconnaissance 
airplanes. However, Salmson and AR-2"s have no stabilizer, 
and although the surface is greater than the average elevator 
surface, it is interesting to note that their surface is practically 
the same as the Breguet elevator’s attached to a stabilizer. 

Aileron Droop 

When cable is used throughout the reconnaissance, aileron 
droop averages .046 inches per sq. ft. of surface and as the 
majority of pursuit planes are more mechanically operated 
(that is, without leads), due allowance must be made for their 
respective controls. 

Wing and Stabilit 

Airplanes considered, with the • 
dihedral setting of at least for oi 
erally ranges from 2 to 5 deg. 
prefer more dihedral than the French. 

Incidence is dependent upon the wing section and data per- 
taining to the latter is lacking. Not considering the 5 deg. 
incidence of the SE-5, pursuit planes have less incidence than 
the reconnaissance, ranging from 45 min. _ to 2 deg. against 


allow! 


„ ce. Wash 

tion of a degree is usually made at an outer si 
sate for the propeller torq 
Stabilizer settings for Ai 
1-A2 is adjustable from the 
flight conditions. . . , _ __ 

Breguets and Sop Camels are also positive, but Spads VII 
and XIII are slightly negative. , , 

• itagger is required for Bregiictj- 




insidera- 
To aim- 


desirable. Neglecting 


In order to preserve a more accurate wing profile for fast 
planes, the ribs are spaced as close as 5 in., but for the slower 
types, ribB have been spaced as far apart as 16% in. A 
fair average is 13% in. 

Fabric 

Both linen and silk fabric is used. It was requested that 
figures be given for the fabric required. This has been im- 
possible, but from previous notes of a battle plane, pursuit 
and seaplane, the fabric necessary was equal to 1.70 times the 
sum of the normal projected areas of all sides. This included 
the fuselage. 

Control Leads 


In order to avoid stretching, piano wire seems to 
ferred to cable where there are no sharp turns to contei 
Trend of design is towards more mechanical operatic 
instance push and pull methods. 


Cable Splices 

French and Italian manufacturers prefer the cable splice to 
our customary soldered copper wire wrapped cable joint. A 
spliced cable with the end away from eye wrapped and soldered 


Tumbuckle Safeties 

The most accepted turnbuckle safety deviee is the copper 
wire through the barrel and twisted about both eyes. In some 
cases where twin bracing is used, two turnbdckles have been 
locked together with wires, through their barrels. A few 
planes have come to Inspection Section with spring brass 


iatio: 
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wires through the barrel and upper turn! 
method does not seem objectionable. 


ekle eye only. 


This 



•gP~ to 


ceptional structural 


Very little effort lias been made to eliminate resistance 
caused by the space between a surface ami its appendage, and 

eonuuou example of tlus design is the beveled edge type which 



Fio. 7. Spad XIII Pursuit Plane 


dll absorb what 


nd the gases are emitted from the side or 

aid the exhaust is at the sides. Ken an It - 
•r the top plane and Fiat-Breguets at the 
\ American DH-4’«, Spads and SE-6's 


rally in starting the engines gasoline supply is fur- 
with a hand pump. Fiat-Breguets eject gas directly 
r intake manifold. Engine gasoline or air pressure 


the slip stream a 


or Astra, driven by a small propeller in 
e Salomon plane, furnishing gas through 
he system that is probably favored most. 


e Radial 


d pump, 
it Surfaa 


slow types are based upon American DH-4's, Renault 
iat, Breguet and Salmson. Spads 7 and 13 have only 
onsidered for the fast type. The former’s frontal area 
es 2.60 sq. in. per horsepower, and the latter 2.48 sq. 
r horsepower. Total surface averages 93 sq. in. and 
iq. in. per horsepower for the two types. 


pilot’s St 


tution against tire tl 
rubber and a wire i 

i the rear cockpit of the Salmson. The Breguet’s 
- covered in this manner, but the lower tank in 
r danger from gun fire, can be released through 

ii the fuselage by raising a lever to the right of 


X of Spad tanks have a pear-shaped patch sweated 
over an opening. The pilot may drain the gas by pulling a 
wire that is attached to this patch. 

Undercarriage 

The heavy airplanes averaged 27.5 ins. from the wheel 
center to center of pressure, which was approximately deter- 
mined bv assuming it to be 45 per cent of chord corresponding 
nearly to the high speed condition. The light class averages 
19.70 in. This position of the wheels for DH-4's and Nieuport 
28’s to the center of pressure barely exceeded one-half of that 
for other types. Variations ranged from 15.12 to 37.80 in.; 
for reconnaissance planes and 13.62 to 26.20 for pursuits. 

Tread for biplacc averages 73.25 in. and 59 in. for the 
one place. Tires vary from Spad 25.59 x 2.55 in. size to 
31.5 x 5.9 in. size for Breguets. 

A rough estimate of maximum deflection (assuming both 
wheels deflect together) . inclusive of tires for each 100 lb. of 
weight is .28 in. for light and heavy types regardless of their 
differences in speed. Assuming this occurs under a dynamic 
load of 7, the axle deflection alone under dead weight is .023 


x 100 lb. 


for biplnr 
The axl 

flying. 


s in flying position to that 
io rests upon toe ground averages 13 deg. 
.4 deg. 30 ft. for one place. " 
lline is often designed to prodace lift when 


The true test of any airplane is made by the pilot and his 
opinion regarding its flying qualities cannot be disregarded. 
The majority of planes supplied to the United States Govern- 
ment have met with approval among the fliers, but it is sur- 
prising that there is considerable disagreement as to which are 


nstan 


e Salmson balanced elevate 
os impossible to improve i 


doubtedly an English pilot pret'e 
of the matter is generally that a 
most accustomed to handle. Exp 
tirst DH-4's were considered too : 
the pilots like to fly them. 


landing. Now 

t types consid- 
although the 
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stamped sheet steel parts. The elevator cables are concealed 
in a longitudinal, horizontal member and no rocker arms of 
nny sort are used. The aileron controls have no pulleys other 
than those on the wings. The controls are practicallly fric- 
tionlesa and are easily operated. All control cables pull 
directly in the plane of the control masts, thus neutralizing 
all forces tending to bend the masts sidewise. The rudder is 
operated with the usual VE-7 design of foot rudder bar and 

The throttle is operated by a system of rods and bell cranks 
and is absolutely positive in action. No wires or other uncer- 
• tain functioning parts are used anywhere in the construction. 


The complete mechanism is very cleverly worked out and is 
remarkable for its uttter simplicity. 

The fuel supply system consists of a pressure tank, a sup- 
plementary hand pump, gasoline presure gauge, and a me- 
chanically" operated pump connected to the engine. The 
gasoline is fed directly to the carburettor. A safety pressure 
relief valve is part of the engine pump. The gasoline tank 
is cylindrical in shape and very light for its capacity. The 
llller base extends up through the deck of the hull, thus per- 
mitting the tank to be replenished by simply removing the 
filler cap. A visible fuel quantity gauge also extends up 
through the deck. The tank rests on two horizontal bearers 





in the rear cockpit and is held in place with four swedged 
wires which run from clips bent over the upper rim of the 
tank to similar clips attached to the bearers. This instal- 
lation is extremely simple and light. 

From an engineering standpoint the VE-10 is a very inter- 
esting study. Besides its novel hull and many excellent details, 
the design has a well thought out wing cellule and outrigger 
tail construction, and in addition, a novel engine mounting. 

The wings are composed of five panels, three uppers and 
two lowers. The outer panels of each wing are identical. 
Each panel is about 12 ft. long. Four interchangeable stand- 


ing wires whatever in the bay in which the propeller revolves. 
The bay is braced externally with two % in. cables running 
to the lower wing. This is a very important refinement 
because it eliminates any possibility of the bracing wires 
becoming entangled with the propeller. 

The tail surfaces consist of one adjustable horizontal sta- 
bilizer, one vertical fin, one rudder and one set of dual ele- 
vators. The tail plane is adjusted by simply changing the 
length of four telescoping tubes, by means of quick detach- 
able pins, and by tightening eight swedged wires. The rud- 
der is always out of the water and spray and endows the 



ardized ailerons are used for lateral control. The wing brac- 
ing is the Warren type of truss and consists of twelve struts, 
twelve incidence wires, and the necessary fittings. The truss 
gives the design a very clean appearance and evidently con- 
tributes much to the fine performance by lessened head resist- 
ance and decreased weight. The Warren truss as worked out 
on the VE-10 has the advantages over the Pratt truss con- 
struction of, 

(1) Simplicity, 




(4) Impossibility of incorrect setting up, or mal-alignment, 

(5) Of not requiring adjustment after it is once set up. 
It is claimed by the designers that the VE-10 Warren truss 
will show practically no depreciation, or decrease in strength 
after long usage. 

The struts are made of selected spruce with swedged steel 
tension rods running through their centers fastening the strut 
sockets at each end. The strut sockets are made of two stamp- 
ings of 1-16 in. sheet steel and the wing spar bases “ 
y« in. sheet steel stamping. The base is held on tl 
spar with two Yi in. nickel steel bolts. The bolts a.. . — 
are well standardized throughout the design and very few 
sizes are used. The incidence stays are 0.135 in. diameter 
swedged steel rods with small nickel steel forked ends for 
adjustment. The rods are threaded at each end; one end 
right hand, the other left hand thread. The fittings are very 
simple, durable, well standardized, and adapted to quantity 
production operations. 

The outrigger tail consists of three wooden booms, four 
struts, a triangular tubular brace, the control surfaces, four- 
teen wires with the necessary fittings, and four short tubular 
adjustment struts for the horizontal stabilizer. The con- 
struction is very rigid and free from all vibration. Two men 
can hang on the stern post without causing any noticeable 
deflection. The upper booms are horizontal and in the plane 
of tile upper wing spars. The upper booms butt against 
the rear engine section spar and form a triangle to the fin 
stern post. One fitting serves as wing strap, strut base, and 
outrigger connector. The lower boom is attached t< " ' " 

and is in the plane of symmetry. The boom ° ; 

diameter. They are made of wood and c 
fabric doped on and finished with gray enamel. The booms 
are very light; the upper ones, which are 14 ft. long, weigh 
only 8 ib. each with all fittings attached. There are no brac- 


•e 2 in. outside 


boat with plenty of maneuverability in taxi-ing. The control 
surfaces are symmetrically located about the line of thrust. 

The engine mounting "consists of only two parts. Each 
support is made up of nine laminations of wood and has the 
engine bearer, the vertical and the diagonal struts all integral. 
No metal fittings are required other than those which attach 
the mounting to the hull and they are also utilized as wing 
straps. The mounting greatly simplifies construction and 
expedites erection. It is free of all vibration and its sturdi- 
ness and simplicity have been the subject of much favorable 
comment. The gas lines, etc., run down the front engine 
mounting struts under sheet aluminum streamliners. The 
entire mounting, with the exception of the front struts, is 
linen covered. The engine bearers are stripped with steel 
channels to facilitate sliding the engine in or out. 

The VE-10 radiator is rectangular in shape and set above 
the shaft so as not to require any cutting of the core. It 
rests in a base pan and is bolted to the steel engine bed 
spreader plate; this not only makes a pleasing and simple 
production design but one that is very bght in weight. The 
radiator with all piping, attachments, etc., weighs leas than 
36 lb., yet amply cools the motor in warm weather. 


The general specifications of the VE-10 are the following; 



The Importance of Pigmented Protective Coverings 
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maintained jointly by the United States Government and the 
University of Wisconsin. It has a capable staff, all of whom 
are experts in wood research lines. The services of the labor- 
atory have been- freely offered to forest utilization manufac- 
turers in various wood problems. It required a war, how- 
ever, and the emergency of war work, to bring the laboratory 
and the practical man into touch with each other. That touch 
was mutually beneficial, but like all war work was done with-' 
out regard to cost and expense. The problem since the close 
of the war is a better co-ordination and co-operation between 
the laboratory man and the practical manufacturer. Both 
have been remiss in their methods of approaching each other. 
For example: The water spray kiln of the forest products 
laboratory is theoretically sound, but commercially little less 


t yet b 


than a failur 

work-a-day field hy experienced men, who know how t< 
equipment efficiently and at a profit. It therefore remains 
good idea badly applied, and is less serviceable to the pra. 


properly developed and adapted. 

If the results of the war shall be a better unc 
of practical working conditions by the laboratory : 
greater desire for laboratory help on the part of the manu- 
facturer, it will have rendered a service that many years of 
peace faded to bring about. 

There is a wonderful field ahead for proper co-operation 
a such laboratories as the forest products laboratory 


and tl 


if ei 


N. A. C. A. Election 


iuid timely fo: 
aunties in its ' 

Fourth. — The Committee endeavors to kee 


scalable promptly to the military ai 
and other branches of the Government, university laboratories, 
and aircraft manufacturers interested in the study of specific 
problems. 

Sixth.— The Committee holds itself at the service of the 
President, the Congress, and the executive departments of the 
Government for the consideration of special problems which 
may be referred to it, such as rules for international air navi- 
gation, method of regulation and development of civil aerial 
transport, technical development policies of the military, 
naval, and postal air service, etc. 


Book Reviews 

Air Navigation, Notes and Exampi.es. By Capt. S. F. Card. 
(140 pp. 61 figs. Longmans, Green & Co., New York.) 

As the author very correotly states in his preface, the subject 
has been treated in a very elementary manner, and nothing 
beyond a knowledge of arithmetic and a slight acquaintance 
with geometry are required to understand all the problems 
.dealt with. 

With the ever-increasing need of careful a 


o find . 
Beginning with a 


■ss 


he National Advisoiy Committee 
in Washington on Oct. 9, 1919. 
s elected Chairman for the ensu- 


elementary definitions which every 
einembers, Captain Card gives those 
very slight astronomical notions which every one should pos- 
sess, particularly if he is a pilot. 

The measurement of direction is briefly and accurately ex- 
plained. Position by cross-bearings is apparently a very sim- 
ple matter. The use of the magnetic compass and the taking 
of bearings are within the grasp of average intelligence. Course 
and distance calculations are clearly explained. Everv bit of 
information is followed by a practical example. 

Captain Card is the head of the Navigation Department at 
the Roval Naval College, and he must be an excellent teacher 
to judge him by his present work. “ Navigation Self- 
’ ' ’ ■ ’ icr title for this excellent book. We 

reducing the subject to a layman's 


if one is to judg 
Taught” might 
feel grateful ’ 


eph S. 

Ames, UOI. Thurman 11.. Lane, U. S. A.; Capt. Thomas T. 
Craven, U. S. N.; Dr. John F. Hay ford, Prof. Charles F. 
Marvin, Maj.-Gen. Charles T. Mcnoher, U. S. A.; Dr. S. W. 
Stratton, Rear-Admiral D. W. Taylor, U. S. N.; Dr. Charles 
D. Walcott. 

The Executive Committee proceeded to organize for the 


:om mg year and elected Dr. Joseph S. Ames, I 
Dr. S. W. Stratton, Secretary. 

The appointment of Prof. George W. Lewis as Executive 
Officer was confirmed. Estimates for the fiscal year 1921 
were approved in the sum of $437,000. 

In addition to the functions specifically defined for the 
various subcommittees, the general functions of the committee 
were defined as follows: 

First.— Under the law the Committee holds itself at the 
service of auy department or agency of the Govern 
ested in aeronautics for the furnishing of information or 
assistance in regard to scientific or technical matters relating 
to aeronautics, and in particular for the investigation and 
study of problems in this field with a view to their practical 
solution. 

Second.— The Committee may also exercise its functions for 
any individual, firm, association, or corporation within the 
United States, provided that such individual, firm, association, 
or corporation defray the actual cost involved. 

Third.— The Committee institutes research, investigation, 
and study of problems which, : 3 1 -■* — 


d Manufacture of Hydrogen. By P 

Litherland Teed. (Longmans, Green and Co., New York 
152 pp., many diagrams.) 

With the increasing possibilities of airship work no publics- 
ion could be more timely than the present volume, the lilera 
ure on the technology of hydrogen being small and difficul t oi 


s gives a very fair idea of the ground 
= — — Its Uses— Discovery and Occurrence 
2. The Chemical Properties of Hydrogen. 3. The 

. tt i Mctho(is 4 . Th( . -- 


judgment of its members 
ibcommittees, are needful 
the advance of the science and art of aero- 


itself advised 
ental v ‘ * 


aeronautics in all parts of the world, particularly 0 , 

France and Italy, and will extend its efforts to the securing 
of information from Germany and Austria. 

Fifth.— The information thus gathered is brought to the 
attention of the various subcommittees for consideration in 
connection with the preparation of programs for research and 


Teed’s work gives a practical description of the vi 

ses, with general description of plants, figures on input of 
materials and output of hydrogen, precautions in operation, 
purity, and so forth. 

As far as we can see, every important method is covered, 
Silicol, Alumina!, Water Gas method. Iron Contact, etc. 

To any one interested in the layout of hydrogen plants for 
airship or balloon work, the treatise will prove invaluable. 

Airplane Antenna Constants. (Bureau of Standards, 
Washington, D. C.) 

A new publication of the Bureau of Standards, Scientific 
Paper entitled “ Airplane Antenna Constants,” is now avail- 

Methods for measuring the capacity, inductance, resistance, 
and natural wave length; also the directional transmitting 
effect of airplane antennas, with the plane in flight, are 
described. Using these methods, results obtained upon various 

wires are recorded. 


Tension in Diagonal Airship Bracing Wires* 


The Curtiss Eagle Transport Airplane 



The Curtiss Aeroplane and Motor Corp. has just added a 
re* type to the family of commercial airplantes — the Oriole 
land machine and the Seagull Hying boat — which this Hrm 
has produced since the signing of the Armistice. The latest 
machine, called the Eagle, was designed to meet the needs .of 
commercial aviation for an airplane capable of canning a 
medium load of passengers, or freight, at an economical cost. 
Seating accommodation is provided for eight persons, includ- 




design produced 


t triple 
ng test 


Sights lasting two months before th 
public appearance, on Sept 29. inst. 

The ’advantages to be derived fron 
plant into three independent engine 
Curtiss Eagle, which is fitted with tl: 
engines is designed to fly well on 
engines. At three-quarters load, or 
when the weight of the gasoline has I: 


Adjustable Pitch Propeller for Airplanes 

Preliminary tests of an adjustable pitch propeller lor : 

Aeronautical 5 Engine Testing Laboratory, Navy Yard, Wa 
ington, D. C. The propeller was fitted to a Hispano-Suisa 
hp. engine and operated at various speeds up to full pov 
The adjustable mechnnism worked satisfactorily and the dca 
appeared to have plenty of strength. Final reports on 
propeller will not be submitted until after a whirling tea 
made at McCook Field. It is designed to give variable spe 


gliding range 




outright hilly co 
rangement thus h 

dinary tractor ft 

The fuselage i 
giving lightness 


airships has been the subje 

this type was a Navy funct 
taming that there were mil 
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J^ji^oridSiiral 


j^XHAUSTIVE tests after final assembly 
have insured the altogether wonderful 
performance of these motors. 


The recently made world’s altitude record 
for seaplanes of 18500 feet was achieved with 
a 300 H.P. Hispano-Suiza Aeronautical 
Engine. 


□ircra 


The Vickers-Vimy Commercial Airplane 


Thin airplane is a modification of the" -Iters Vimy Bomber, 
which was the prototype of the Vicker- *imy Transatlantic; 
this is merely mentioned to show that l. — airplane has been 
flown under stringeot war conditions, and to call attention to 
the obvious advantage of an airplane that can be used cither 
for war or commercial purposes by the rapid interehnngeability 
of the respective fuselages. Indeed, the different fuselages 
constitute the only departure between the three types inen- 

Thc fuselage is constructed on the monocoque principle, 
which consists of the shell of the cabin being attached to oval 


completely, the machine can fly on the other engine alone at a 
speed of 70 miles per hour. 


110 m.p.h. 

90 m.p.h. 


Landing speed 45 m.p.h. 

The cabin is totally enclosed, and has a seating capacity for 
ten passengers in separate arm-chairs; a gangway runs down 
the centre of the car, and there is ample space between the 
chairs, the passengers being in no way crowded. Cupboards 



The Fiat Airship Engines 




Fig. 3. Fiat 6-Ctl. Airship E> 
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in pairs, and are flllvd with steel liners. Their bore is 125 mm. 
and the stroke 190 mm . ; the indicated horsepower is 147. 

This engine baa been specially designed with a view to make 
possible quick repair while in flight. The valves are not en- 
closed and can be changed readily. There are two oil pumps, 
mounted on the extremities of the camshafts. The magnetos 

cross shaft, but having their distributors and contact breakers 
outwards for greater accessibility. The carbureter is a double 
type with independent float chambers, but having a common 


Trade Reviews 

Malleable Ison, Its Properties and Uses 

The American Malleable Castings Association is apparently 
organized on a noncommercial basis to further the interests 
of the Malleable Castings industry. Its booklet, which we 

£f maireablc le ,St r tron. re ' 19 “ very anthorltot > ve stud y 

The process of making malleable iron castings may be 
briefly outlined as follows. It consists, first, of melting in 
an air furnace, open hearth, or electric furnace, a properly 
proportioned mixture of pig iron, with sprue or serap cast- 
ings from some previous heat, and possible additions of steel 
serap. The bath is refined until enough silicon has been 
removed from the iron to force all of the carbon to remain 
combined in the resnltant product and the consequence is that, 
after the iron has been cast in previously prepared moulds, 
the eastings will possess a while fracture with the accom- 
panying hardness and brittleness incident to the condition. 
Second, the subjecting of these eastings to a heat treatment 
in suitably designed ovens where they are heated to redness 
for several days. 

Through this hcat treatment, or “ annealing,” the extremely 


hard carbide of iron of the white castings is broken up into 
two soft constituents, carbonless iron, or ferrite, the m 
ductile constituent in any iron product, and free carbon. I 
incident with this transformation some of the carbon 
removed from the castings, both factors serving to conv 



Martin Transport Airplane 

The Martin Transport airplane, which recently flew with 
a crew of four from Cleveland, O., to Dayton, O., in 1 hr. 
50 min., is an adaptation of the Martin Bomber to the needs 
of commercial aviation. The new machine seats twelve 
persons, including the pilot, four seats being fitted forward 
of the fuel tanks, and eight in two tiers aft. The two com- 
partments^ ore reached by separate trap doors, giving easy 

The fuselage is deeper than that of the Bomber, a stream- 
line roof having been added for the protection of the occu- 
pants against weather. Windows of Pyralin, a celluloid com- 
position, are let into the nose and sides of the machine and 
permit a wide sweep of view in all directions. 

The Martin Transport was produced at the request of the 
U. S. Army for the carrying of officers engaged in inspection 
tours and of machine gunners to threatened points. 



Center Portion or the Martin Transport Airplan e With Rear Trap Door Opened for Ready Access or 
Occupants 


The Lawson Airplane C-2 


The Lawson airplane C-2 has been constructed strictly as 
a commercial, not a war, type. It has been designed with the 
view of carrying passengers, but by removing the seats, either 
mail or express or similar cargo ean be carried. 

Main Planes . — The main planes are of equal span and are 
made in seven sections, the outer ones bping hinged to the 
center panels. The two lower engine panels are likewise 
hinged to the fuselage. This as well as the fact that all the' 
struts are liinged-jointed at their ends indicates the reason 
why no vibration is felt in the cabin even though the motors 
are fully advanced. 

There are four large struts attaching the top center panel 
to the body. This is also braced by four steel tubes running 


the stresses more readily and also allowing a large area wi thin 


“S lower plane is hinged on the front spar to a S[ 
veneer braced strut in the body, while the lower rear 
attaches to clips on the stern post. 

While the struts of the stabilizer themselves are of 
tubing, the spars and ribs are constructed of wood simil 
the main wings. The front tubes help to form the fins v 
internal construction is entirely of tubing. The rear 
act as pivot posts for the two outer rudders. These a 
the balanced type, while the center rudder which is not 
anced is directly hinged to the stern post and center tin. 



lipping action caused by forces on the ta 

ruee and are socketed by hinge connections 
ings. All external and internal bracing is 1 


ing flight. In this 


The wing spars are ot the usual 
spruee. Hardwood blocks are plac 
take care of the great load on the \ 
machines of this size. It will be nt 
larity between the upper and low* 




of solid 


liable to be caught and broken off while on the ground 
is accomplished by using a third spar placed betwe 
usual front and rear spars and braced by special const 
internally. 


aileri 


rol c 




upper 


are hinged by the male and female eyebolt system. All simi- 
lar controls, as in the case of the ailerons, are interconnected 
by cables. Only the upper stabilizer is made adjustable. 

Landing Gear . — A simple but outstanding feature is the 
landing gear. Two sets of Vees are used, one under each 
engine; these arc constructed of heavy steel tubes faired with 
balsa wood (which incidentally is used to fair all exposed 
tubes). The spreaders ore of tubing and are hinged to the 
main Vees, thus allowing a certain amount of flexibility. Both 
spreaders and axle are incased in a metal streamline box. 
Special rubber cord is used for shock absorbing and this is 
protected from wear against the wheels or axle guide by half 
spools. It is strapped to an aluminum saddle at the bottom 
of the Vee and so designed is this latter that it prevents the 
cord from sliding under any conditions from 




cables. 
il and H 


fering with the fuselage and 1 
of a tail swipe. The skid is 
the bottom of the fuselage a 


—The te 


I skid is 


e surfaces, being interconnected by 
four cables between each pair of ailerons. The main load of 

the lower cable runs from one lower aileron clear across to 
the opposite one. Attached to this line is a separate cable 
running up to the control wheels. 

Tail Unit . — The tail is of the biplane form, thus distributing' 


l low 


rapped around the front end of the 
om sliding by collars welded on to the 
is welded a large steel shoe. 

I is also equipped with skids. These 


should come in contact with the ground when landing. 

Fuselage . — The fuselage was designed from a viewpo 
comfort and is large and spacious. 

Four spruee longerons of heavy construction are ui 
conjunction with struts of the same material. Cable i 
throughout for bracing. The front is wired only on tb* 
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National Balloon Race 

In the first national balloon race held in this 
the war, open to all Ai 
piloted by Ralph Upso 


its, the balloon Goodyear. II, 

■o engineer for the Goodyear 

re &’ Robber' Co., of Akron, Ohio, with Ward T. Van Orman 
acting as aide, won the American championship. 

The race was started from St. Louis, with ten balloons com- 
peting, all of which were of 80,000 cubic feet gas capacity 


inflated v 


ilium, 
he other. 


follow 




1 , Quebec, a few miles 
covered » 


ook it over 

„ ss Ontario 

e Champlain, finally landing at 


The course of the winning balloon, Goodyear II, t 
Lake Michigan, Lake Huron, Georgian *’ * 

and the northern part of Lake Cliampl 
- - ~ ' " - north of tl 

.. nnoe of 1050 sta. mi. 

eved through a combination of thor- 
oughly modern equipment and scientific piloting. The big 
balloon was constructed of two-ply rubberised fabric, spread 
with aluminum. Mayor Kiel, of St. Louis, was on hand to 
bid the two Goodyear balloonists good bye and to wish them 

**°The landing was made in the face of a tremendous storm, 
with only occasional jagged forks of lightning to indicate the 
height from the ground. The last four hours in the air were 
covered in a wind of 60 m.p.h. 

The outcome of this contest brings victory for the third 
time to Goodvear in the National race, Ralph Upson having 
won the 1913 eva* and R. A. D. Preston ' 


eligible t 

in the United States in 1920. 
the world the supremacy of Ameri 
national race held at Paris, Franc 
derful flight from Paris to noi 




,e 1914 rt 


, of tiles. 


the last Inter- 
hen in a won- 
id, they won 
rican balloon, 
from all parts 




iterest in balloo 


g revival in balloon racing 
it St. Louis. Thousands of 
ce America’s entry into the 
air with the expeditionary 
ids are quite likely to take 
■ in this country because of 
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Valspar Plays a Part in 
Success of Lawson Airliner 


“ The success of the Lawson Airliner 
opens up to the commercial world new 
transportation methods which will 
eventually save the traveling public 
incalculable time anti wealth. I ex- 
pect shortly to establish an airline 
between New York and San Francisco 
for the purpose of making regular 
daily trips between the Atlantic and 
Pacific Coast in 36-hour schedule 

“Valentine & Company played no 
small part in the success of this giant 
airliner by reason of the fact that they 
supplied us with one of the very 
necessary materials that go into and 
help to make an airplane a success. 


“ We used exclusively Valentine Val- 
spar Varnish and Valspar Enamels on 
the wings, nacelles and fuselage of 
the Lawson Airliner, and never have I 
been more satisfied with airplane var- 
nishes and enamels than I have with 
the Valentine products. 

“My 12 years of aircraft experience 
has shown me the necessity of putting 
only the best materials in the con- 
struction of aircraft, and the fact that 
1 used the Valentine products is proof 
as to what I think of them.” 

— 


VALENTINE & COMPANY 

456 Fourth Avenue, New York City 
ESTABLISHED 
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Fahrig Anti-Friction Metal 


The Best Bearing Metal on the Market 
A Necessity for Aeroplane Service 



Fahrig Metal Quality has become a stand- 
ard (or reliability. We specialize in rtii. 
out tin -cop per alloy which has superior 
aati-frictioa qualities and great durability 
and is always uniform. 

When you see a speed or distance record 
broken by Aeroplane, Racing Automobile, 
Truck or Tractor Motor, you will find 
that Fahrig Metal Bearings were in that 


FAHRIG METAL C0,34 Commerce SL.N.Y. 



WINTER HANGARS 


Write for particulars 


BAKER & LOCKWOOD MFG. CO. 


KANSAS CITY, MO. 
7th & Wyandotte Sts. 



CHICAGO, ILL. 
3021 Michigan Avenue 


BROOKLYN, N. Y. 
473 Kent Avenue 
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c7 he Largest Setting 
Quality Pencil in. 
tlvfWorhL 


VENUS 
V PENCILS 



ATLAS WHEELS 


Are daily gaining in favor 
with manufacturers and 
pilots of aircraft because: 

They Absorb Shocks 
They Are Stronger 
They Are More Reliable 



Standard Sizes Carried in Stock 


Inquiries and orders will 
receive prompt attention 


THE ATLAS WHEEL COMPANY 

Rockefeller Building 
CLEVELAND - OHIO 
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ontractons to tbe Army, 
Navy-aral-Air-Mail-Service 

L WT Engineering co-,inc.. 

College Point- New -YorR- 


Used on the new “ VOUGHT ” Flying Boat 



No Threads Required 
Easily Removed 


The IZ/Sl 


Simple to Operate 
Easily Replaced 


U-press-it 
in the 
Centre 
to 

Remove 


U-press-it 
on the 
sides 
to 

Replace'! 


The ideal closure for your RADIATOR or GAS TANK 
Fine for aeroplanes because of light weight and less resistance 

Price less than the ordinary cap and much neater in appearance 

U. S. METAL CAP & SEAL CO. 103-105.107 13.1, st.. New Y«k 
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THOMAS -MORSE AIRCRAFT CORPORATION 

ITHACA. .N.Y.U. S. A. 
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Siuiriefani’ 

AIRPLANE ENGINES 

HAVE BEEN FLYING FOR TEN YEARS 

They are the product of skilled 
engineering and manufacturing 
experience running through 
three generations. 


Latest types are now available 


Sturtevant Model 5A — 


Our new Catalog, No. 259, will interest you 


B. F. STURTEVANT COMPANY 

HYDE PARK, BOSTON, MASSACHUSETTS 
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COLUMBUS — DE SOTO — DANIEL 
BOONE— PEARY— ROOSEVELT- 
READ 

Leaders of great adventures, realized that 
all conquests entail great risks 
Risks cannot be eliminated from adventures 
— but they can be 

INSURED AGAINST 

You con secure through us insurance policies 
protecting you against all damage. We are in a 
position to obtain the most complete protection 
to you at the most reasonable cost. 

If you have not taken out proper Aviation 
Insurance — write us. We can save you both 
worry and money. 

If you are insured we can advise you as to 
the merits of your policy— the protection it ac- 
tually affords — and what it should cost. 

Our message to Aviators is just this — Greatest 
protection at least cost. 

Write — Wire— Phone or Coll 

FRED S. JAMES & COMPANY 

123 William Street, New York 
Telephone Beckman 7433 


JONES 



Airplane Tachometer 

“Best by Test” 

ly for the United 
it for use in the war. 

We supplied the Navy Department with 
large quantities of these instruments and 
their splendid record of service under all 
conditions as demonstrated by the famous 
Trans-Atlantic flight of the N C 1— N C 3— 
N C 4 where the JONES AIRPLANE TACH- 
OMETERS wpre standard equipment, has 
been highly commended by the Navy De- 


The mechanism is of the centrifugal 
type; the dial is black with radium 
graduations and pointer, and is cali- 
brated in various speed ranges up to 
5000 R. P. M. 

JONES AIRPLANE TACHOMETER 

is the lightest instrument of any type 
yet produced, and is geared to be 
driven at cam shaft or engine speed 
without extra attachment. 



of Standards 

ameier . j ONES MOTROLA, INC. 

29 W. 35th St., New York 
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SPRUCE LUMBER 

for 

Airplane Construction 

F OR twenty years we 
have been exclusive 
manufacturers of PACIF- 
IC COAST SPRUCE 
LUMBER. Our product 
is from the very best forests 
of SITKA SPRUCE. 

We solicit your inquiries 

MULTNOMAH LUMBER 
& BOX COMPANY 

PORTLAND OREGON 



YALE 


Which— 

A ganK of straining, hauling 
•a, or one man working 
lily, quickly and safely? 

H OOK a Yale Spur-Geared 
Chain Block on a Brown- 
Hoist Trolley, suspended from 
an I-beam — and realize in your 
own plant how the lifting, mov- 
ing and hauling of loads can be 
speeded up, made easy and safe 
for the operator and the load. 
I — and then watch production 




a counterbalanced aviation 
crankshaft .... 


Patented July ISth. ISIT 

one of the 1 8 different 
models we are now making 
for 1 4 aviation motor companies . . . 
reduces vibration and eliminates bearing pressure 

Wa have .hipped 4S.S3T Aviation Crankshaft . to January IS, HIS 

THE PARK DROP FORGE CO. CLEVELAND, OHIO 
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For R.P.M. Readings 
During the Block Test 

Before installing or after overhauling 
motors, get their accurate “rev.” ratings 
with the instantly applied 

'VwSfelL 

SPEED COUNTER 


the push-clutch the moment you start timing; icku 
when minute is up. The clutch start, or stops recording 

“Sh^pS^lLw”™" R ' P M ‘ ”' dmg ' Wlth ° Ut 


The Veeder Mfg. Co. 

56 Sargeant St., Hartford,|Conn. 


All the World’s Lead- 
ing Pilots accord 
striking testimony to 

| U/!K£FIELd\ 


Wakefield Castro! has been specially 
selected for use in all recent Highta. 
across y the Atlantic by the '?L*34 
with Sunbeam-Coatafen Engines, 
by Alco ’ “ r 

C. C. WAKEFIELD & CO., Ltd.. 

Wakefield Houae 

CHEAPSIDE, LONDON, E.C. 2. 




PARAGON PROPELLERS 

Highly Developed Dynopter Design 

Special for J. N. Machines 


The Economy Propeller, Par Excellence 
Price $45.00 F.O.B. Baltimore 
For Metal Sheathing Add $12.00 

These are a Special Development for O. X- 
Motors on J. N. Machines, now being made in 
large quantities and ready for immediate ship- 
ment on receipt of $15.00 deposit. C. O. D. for 
balance, with examination allowed before ac- 
ceptance and safe delivery guaranteed. Every- 
one bears the Paragon mark, with all that the 
mark implies. Get our General Booklet and 
List for other designs, etc. Write today. 

AMERICAN PROPELLER AND MFG. CO. 
BALTIMORE. MARYLAND, U. S. A. 
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Quality Instruments For Airplanes 

Indicating Dial Type Thermometers for 
circulating oil and water. 

Airspeed Indicators to determine buoy- 
JL ilv ancy and avoid stalling. 

Oil Pressure Gauges 
Air Pressure Gauges 

The Foxboro line includes many other types of Indicating and Recording Instru- 
ments designed for all sorts of conditions and purposes. 

Bulletin No. BI-l 10 describes our Airplane Instruments. 

THE FOXBORO CO., Inc., FOXBORO, MASS., U. S. A 

New York Chicago Philadelphia Pittsburgh Peacock Broe. Montreal. Canada 




WORLD’ S*LARGEST 

DOEHLEB DDE - CASTHHG OOL 


BROOKLYN, N Y. TOLEDoToHIO. 

SALES OFFICES IN ALL PRINCIPAL CITIES 


“The Propeller That Beats Them All” 


JACUZZI BROTHERS 

1450 SAN PABLO AVENUE. BERKELEY. CALIFORNIA 



A. J. MEYER MANUFACTURING CO. 

819 John Street West Hoboken, N. J. 


A Newly Invented 
Rotary Motor 

Wanted : A concern preferably a going corporation 
to take over the patent rights of an air cooled rotary 
motor with real simplicity, low weight per horse- 
power and low fuel consumption. There is no car- 
buretor. cam shafting, push rods or inside gears. 
Suitable for small airplanes. A working model will 
be shown to anyone interested. 

WILLIAM SALKE 

1040 Simpson Street New York City 


FREDERICK W. BARKER 

REGISTERED PATENT ATTORNEY 

2 RECTOR STREET NEW YORK 



Over SO Year. 


in Practice 


SPECIALTY: Patent Claim. That Protect 


AIRPLANES DEVELOPERS OF SPECIAL AIRCRAFT SEAPLANES 

W1TTEMANN- LEWIS AIRCRAFT COMPANY, Inc 

NEWARK BUILDERS SINCE 1906 new jersey 
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LEARN TO FLY 

school, under an instructor who has 


AMERICAN ACES 

Army Training Planes Used. 
We Build Our Machines. 

PRINCETON FLYING CLUB. Princeton. N. J. 
WEST VIRGINIA AIRCRAFT CO., Wheeling, W. Va. 
DAYTONA FLYING CLUB (Winter), Daytona. Fla. 


P10NEXR AIRCRAFT COMPASS 
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STAMPINGS 


iht and perform their functions properly, 
hence we have equipped our new plant to turn out work 
of the highest quality. We offer our facilities to you 
and trust we may be of service. 

fViU you grot us a Mall 

Lansing Stamping & Tool Co. 

Lansing, Michigan 
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DUPLEX IGNITION 

— with a second system, to 
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PHILIPS-BRINTON COMPAN 



Miessner Airfones 

and 

Simon Radio Apparatus 

for 

all aircraft uses 
Emil J. Simon 

217 Broadway New York City 
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More Speed for 
Lieut. Maynard 



Sale of Seaplanes, Engines and 
Spares by the Navy 
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59 LYJUTJ- Parts in the 
Postman’s Plane 



Aerial ^' v '- 
Photography 


Civil Engineers, City and Industrial 
Planning Architects, Landscape Gar- 
deners, all find their new tool — aerial 
photography — of immense value in 
their everyday work. 


Film companies and 
great photographic con- 
cerns are using Curtiss 
Planes and regard them 
as their most valuable 
equipment. 

Let us tell you how to use 
them for your purposes 


Member Manufacturers' 
Aircraft Association 


CURTISS AEROPLANE and MOTOR CORPORATION 
Sales Office: Room 1456, 52 Vanderbilt Avenue, New York 
Curtiss Engineering Corporation The Burgess Company 

Carden City, L. I. Marblehead, Mass. 

Curtiss Flying Station of Atlantic City, Inc., Atlantic City, New Jersey 

Gentlemen: Please mail me at once, your special rebuilt Curtiss 

J N proposition and how to use them for photographic purposes. 


Name 


Addres* 


State 



